The 9E3/CEF4 gene product is a chemotactic and angiogenic factor that can initiate the wound-healing cascade in vivo.
The chicken gene 9E3/CEF4 codes for a 9-kDa protein that belongs to the C-X-C family of chemokines. This gene is stimulated to high levels by thrombin, and is overexpressed in the granulation tissue of wounds, especially in areas of neovascularization, suggesting that it is importantly involved in wound healing. The authors used the Chorioallantoic Membrane (CAM) assay to examine experimentally the functions of the 9E3 chemokine in vivo. It was shown that at lower doses this protein is chemotactic for monocyte/macrophages and lymphocytes (but not heterophils), and directly or indirectly stimulates the growth of blood vessels towards the pellet containing the protein, causes hyperproliferation of the ectoderm of the CAM, and formation of a tissue that resembles the granulation tissue of wounds. At higher doses, however, it does not stimulate chemotaxis of leukocytes but instead causes the blood vessels of the CAM to undergo sprouting. It was also shown that this protein is found in the endothelial cells of developing blood vessels but not in those of mature blood vessels and that, in the latter, expression can be stimulated by application of agents that cause inflammation or are known to be angiogenic. Because the product of the 9E3 gene has chemotactic and angiogenic properties, it is proposed that it be called the chicken Chemotactic and Angiogenic Factor (cCAF). These observations show that in the absence of wounding, cCAF, by itself, can initiate a complex series of events that strongly resemble those involved in the immune response and granulation tissue formation, suggesting an important role for this and related chemokines in wound healing. Although this chemokine belongs to the C-X-C family it can perform functions of both the C-C (chemotaxis for monocyte/macrophages and lymphocytes) and C-X-C (angiogenesis) families, suggesting that this could be the first of a functionally broader family of chemokines which would be generated as a response to emergency situations.